COT, Z) is the incomplete gamma function and ^(x) is the central area of the normal distribution (interpreted as zero if a < 1). In the instance that © = O,
it must also be assumed that Ö = 1. 0,
* Equation numbers refer to the text iv

CASUALTY PROBABILITIES OF GAUSSIAN SALVOS
Cons icier an elliptical target with semi -axes a and a , Let the aim-point be Gaussianly distributed about the target center with linear standard deviations T and T . A salvo of N shot is fired, each x y of which has, independent of the rest, a conditional probability p of incapacitating the target if it hits.
Each of the shot is Gaussianly distributed about the actual aim-point with standard deviations a and a (so-called ballistic dispersions).
The target axes and the principal axes of the two Gaussians are all assumed to be parallel. The problem is to express in a tractable form the probability, K, that the target will be incapacitated. A simpler version of this problem was treated in ORO-SP-24-/ with the restrictions a =a =p,a = <T -a. 
To obtain an approximation to the above integral we re>yiace the discrete target by a diffuse Gaussian target.^ We write the Gaussian target as / UkfTr-t \ we now asK lor the approximation to the probability given by (1) , that a single shot aimed at the point (x,y) will hit the ellipse. Using the diffuse target (6), This immediately splits into the product of two integrals:
TTCT the first integral can be written as This together with the corresponding expression involving y, reduces equation P(x.y) = gfl-e x y .
x y
Having assumed Independence, the conditional probability, K(x, y), that at least one of the N shot incapacitates the target is given by
with p the conditional probability that a hit will be a casualty.
If we make use of the Poisson approximation
we may write (10) as
The over-all casualty probability, K, is obtained by averaging (11) over the aim-point distribution:
(11) 2ir T T \ x y J, 
Np a x a v where we have written, for brevity at = "£ £ * .
We now make the change of variable x= S r cos e , y » S r sin 8, x y dxdy -S S rdrd© and (13) 
This is the desired probability, but it is a little complicated.
The discussion of (19) is facilitated by introducing an auxiliary quantity And, indeed, an over-scrupulous insistence on a precise evaluation of (19) is unwarranted, since (19) itself already rest? on the diffuse target and
Poisson approximations (cf.-'where the ranges of validity of these are discussed). To approximate (19) by a simpler expression we shall first examine the behavior at Ö -0 and fit for small <5 with two degrees of freedom.
We shall find this fit good except near 6 = 1. We shall then examine the behavior at 6 " 1 and again fit with two degrees of freedom. We then fit for all 6 by a linear combination of the two approximations, thus adding another degree of freedom to our fit. The result is an expression which is simple to evaluate and which is highly accurate for all values of the parameters.
We shall require certain integrals: and we obtain finally
I
We now wish to introduce the approximation lo(yu) e"^ De"* Substituting (27) into (19) we obtain for small y
Let us investigate how well (28) may be expected to approximate (19). 
where rj is some new finite value. This is precisely the sort of behavior anticipated, for, when »}> 1, a -»■ « as y-->ß t which corresponds to the upward shifting of the probability contours described earlier. Finally, it remains to splice togther the two solutions (28) and (46).
To do so, we now make the approximation -e\ w^e^EI e--^-** (i-e^
i.e., we make a linear combination of equations-(27) and (44). Equality of the zero and first-order moments of both sides is guaranteed by the form of the expression on the right. Thus, to determine 9, we match the second moments of both sides. We now use (23) Substituting (47) and (48) into (19) and writing the answer in terms of (31) and (46) we obtain our final result
where <p is to be interpreted as zero if a<l. We now recall the definitions of quantities occuring in the equation in terms of the parameters of the original formulation as follows: 
